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$\frac{dx_{j}}{dt}=\frac{\partial H}{\partial y_{j}}-\frac{\partial G}{\partial x_{j}}$ , $\frac{dy_{j}}{dt}=-\frac{\partial H}{\partial x_{j}}-\frac{\partial G}{\partial y_{j}}$ . (1)
$j=1,$ $\cdots,$ $N$ $H=H(x, y)$ $G=G(x, y)$ 1
$G=\alpha(H-H_{0})^{2}/2$
$\alpha>0$
$\frac{dx_{j}}{dt}=\frac{\partial H}{\partial y_{j}}-\alpha(H-H_{0})\frac{\partial H}{\partial x_{j}}$ , $\frac{dy_{j}}{dt}=-\frac{\partial H}{\partial x_{j}}-\alpha(H-H_{0})\frac{\partial H}{\partial y_{j}}$. (2)
$\frac{dH}{dt}=\frac{d(H-H_{0})}{dt}=\frac{\partial H}{\partial x_{j}}\frac{dx_{j}}{dt}+\frac{\partial H}{\partial y_{j}}\frac{dy_{j}}{dt}=-\alpha(H-H_{0})[(\frac{\partial H}{\partial x_{j}})^{2}+(\frac{\partial H}{\theta y_{j}}I^{2}]\cdot$ (3)
$j=1$ $N$
$\frac{d}{dt}\log|H-H_{0}|=-\alpha[(\frac{\partial H}{\partial x_{j}})^{2}+(\frac{\partial H}{\partial y_{j}})^{2}]$ (4)







$dI$ $\partial I\partial H$ $\partial I\partial H$
$-=—–=\{I, H\}_{PB}=0$ . (6)
$dt$ $\partial_{X_{j}}\partial y_{j}$ $\partial y_{j}\partial x_{j}$
$\alpha,\beta$
$G=G_{1}+G_{2}$ , $G_{1}= \frac{\alpha}{2}(H-H_{0})^{2}$ , $G_{2}= \frac{\beta}{2}(I-I_{0})^{2}$ . (7)
$H$
$\frac{dH}{dt}=\frac{d(H-H_{0})}{dt}=-\alpha(H$ $H_{0})A-\beta(I-I_{0})B$ , (8)
$A,$ $B$
$A=( \frac{\partial H}{\partial x_{j}})^{2}+(\frac{\partial H}{\partial y_{j}})^{2}$ (9)
$\partial H\partial I$ $\partial H\partial I$





$D=( \frac{\partial I}{\partial x_{j}})^{2}+(\frac{\partial I}{\partial y_{j}}I^{2}$ (12)
$G$
$\frac{dG}{dt}=-(H-H_{0}I-I_{0})(\begin{array}{ll}A\alpha^{2} B\alpha\beta B\alpha\beta D\beta^{2}\end{array}) (\begin{array}{l}H-H_{0}I-I_{0}\end{array})$ . (13)
2 ( ) $dG/dt$
$(x_{1}, y_{1}, \cdots,x_{N},y_{N})=(X_{1}, X_{2}, \cdots, X_{2N-1},X_{2N})$ , (14)
184











$0$ $dG/dt$ $0$ $H-H_{0}=I-I_{0}=0$
$A=0$ $Y_{j}Z_{k}$ – $Y_{k}Z_{j}=0$ $j>k$
$Y_{j}=$ $=0$ $i$ ( )
4 1:




$\Delta t$ $R(t)$ $O(\Delta t^{2})$
$R(t+\Delta t)=(1+\omega^{2}\Delta t^{2})R(t)$ . (19)
4.2
$R(t)$ $O(\Delta t^{4})$




$R(t+ \Delta t)=(1-\frac{1}{72}\omega^{6}\Delta t^{6}+\frac{1}{576}\omega^{8}\Delta t^{8})R(t)$. (21)
( )
&
$-=f(x, y)=\omega y-2\alpha(x^{2}+y^{2}-c)x$ ,
$dt$
$dy$





$R(t+\Delta t)=R(t)\{1-4\alpha\Delta t(R(t)-c)+\Delta t^{2}[\omega^{2}+4a^{2}(R(t)-c)^{2}]\}$ . (23)
(23) 1 $R(t+\Delta t)=R(t)$
$R(t)=R_{f\pm}=c+ \frac{1}{2\alpha\Delta t}(1\pm\sqrt{1-\omega^{2}\Delta t^{2}})$ , (24)
$\Delta t\ll 1$
$R_{f+} \approx c+\frac{1}{\alpha\Delta t}$ , $R_{f-\approx C}+ \frac{\omega^{2}\Delta t}{4\alpha}$ , (25)








$-12\alpha^{3}\Delta t^{7}hR^{2}(\omega^{2}+4\alpha^{2}h^{2})^{2}+\alpha^{2}\Delta t^{8}R^{2}(\omega^{2}+4\alpha^{2}h^{2})^{3}\}$ . (26)
$R=R(t),$ $h=R(t)-c$
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$R(t+\Delta t)=R(t)$ $R(t)$ 9 $\Delta t\ll 1$
$R \approx R_{f}=c(1-\frac{\omega^{2}\Delta t^{2}}{2})$ (27)
9 $R(t)=0$ 1 $R=R_{f}$











$H_{1}=- \frac{1}{2}\sum_{j>k}\log[(x_{j}-x_{k})^{2}+(y_{j}-y_{k})^{2}]$ , (29)
$H_{2}= \frac{1}{2}\sum_{j>k}\log[(x_{k}x_{j}+y_{k}y_{j}-1)^{2}+(y_{k}x_{j}-x_{k}y_{j})^{2}]$ , (30)
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$H_{3}= \frac{1}{2}\sum_{j}\log(1-x_{j}^{2}-y_{j}^{2})$ . (31)
$H_{1}$ 2 $H_{2}$
$H_{3}$
$I= \frac{1}{2}\sum_{j}(x_{j}^{2}+y_{j}^{2})$ . (32)
$\frac{dx_{j}}{dt}=\frac{\partial H}{\partial y_{j}}-\alpha(H-H_{0})\frac{\partial H}{\partial x_{j}}-\beta(I-I_{0})\frac{\partial I}{\partial x_{j}}$ ,








$\alpha=0.01,$ $b=1,$ $\Delta t=10^{-7}$
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6$q_{i}$
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